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(57) Abstract 



An absorbent product such as a diaper or feminine hygiene product is formed including a strip element cut from a continuous supply 
of the strip. The strip is made continuous by splices which are stitched across butting ends (19, 20) of the strip. In this way the spliced 
portions (A) of the strip can be used in the products without compromising the absorbency at the splices. The splices are formed both 
at splices in a master roll before the material is slit into individual strips and in the packaging of the individual strips. A package of the 
strip is formed by a plurality of side by side stacks of fan folded strip portions which are spliced together at ends of the stacks to form a 
continuous supply. 
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STRIP OF MATERIAL WITH SPLICES AND PRODUCTS FORMED 
THEREFROM 

This invention relates to a method for forming a strip of material and 
to a product formed from the strip. 

Previously packages of a continuous strip of material have been 
formed using a technique known as "festooning" in which the strip is folded back 
and forth to lay a series of strip portions back and forth with each portion being 
folded relative to the next about a line transverse to the strip. The technique of 
festooning has been available for many years and is used in packaging many 
different types of material but particularly material of a fibrous nature such as 
fabric, non-woven strips and the like. In this technique, the strip is conventionally 
guided into a receptacle such as a cardboard box while a first reciprocating 
movement causes portions of the strip to be laid across the receptacle and folded 
back and forth and a second reciprocating movement causes the positions of the 
portions to be traversed relative to the receptacle transversely to the portions. 
Normally the receptacle comprises a rigid rectangular container at least partly of 
cardboard having a base and four upstanding sides. 

In an alternative arrangement the strip is packaged by rolling the 
strip into a cylindrical pad having a width equal to the width of the strip or is 
wound into a cylindrical traverse package having a width greater than the width of 
the strip. 

In all of these arrangements, the intention is to limit the number of 
splices in the strip since these slices cause the material at or on either side of the 
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splice to be scrapped. Splices are necessary in joining the master rolls from 
which the strips are slit. 

In PCT International Application No. PCT/CA98/00592 published on 
30 December 1998 under publication No. WO 98/58864 of the present Applicant 
is disclosed details of an improved method of forming a package of a strip for 
supply of the strip comprising: 

providing a strip having a first side edge, a second side edge, a first 
surface and a second surface; 

forming at least one stack of the strip; 

in said at least one stack repeatedly folding the strip back and forth 
so that the stack contains a plurality of folded overlying strip portions of the strip, 
with each strip portion being folded relative to one next adjacent strip portion 
about a first fold line transverse to the strip and relative to a second next adjacent 
strip portion about a second fold line transverse to the strip and spaced from the 
first fold line; 

arranging the strip portions thus to form a plurality of first fold lines 
at one end of the stack and a plurality of second fold lines at an opposed end of 
the stack; 

arranging the strip portions thus such that the first surface of each 
strip portion lies directly in contact with the first surface of one next adjacent 
portion and such that the second surface of each portion lies directly in contact 
with the second surface of the other next adjacent portion; 

arranging the strip portions with the first side edges thereof lying 
directly on top of and aligned with the first side edges of others of the strip 
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portions of the stack and with the second side edges thereof lying directly on top 
of and aligned with the second side edges of others of the strip portions; 

arranging the strip portions of the stack with the first and second 
surfaces thereof generally parallel to a top surface and bottom surface of the 
stack; 

arranging the strip so as to be continuous through the stack 
between a bottom strip portion and a top strip portion; 

placing the entire top surface and the entire bottom surface of the at 
least one stack under compression in a direction at right angles to the top surface 
and the bottom surface of the stack; 

and engaging the package by a packaging material which maintains 
the compression. 

The package generally includes a plurality of stacks side by side 
and the stacks include tail portions at the bottom for splicing to another stack to 
form a continuous strip. Such splicing therefore necessarily increases the 
number of splices in the finished package. 

One particular end use for strips packaged in this way is in the 
assembly of products using the strip and one or more other layers. The strip is 
thus covered by at least one layer preferably including one or more top and 
bottom layers so that the strip itself is not visible by the end user. The strip has 
characteristics such as absorption or acquisition of fluid which are consistent over 
the surface and would be compromised if the surface were covered or partly 
obscured by any material. One example of such products is for use in moisture 
absorption such as for feminine hygiene products or diapers. The strip is thus 
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formed of a layer of a moisture permeable material which carries an absorption 
powder or the like. This is assembled with covering layers and stitched or 
otherwise attached together to form the completed product. The strip is a non- 
woven material or more particularly an air laid cellulosic material. 

The presence of splices in the strip used in such products up to now 
has been problematic in that the splices which are formed by taping the two ends 
together using an adhesive strip which can interfere with the characteristics of the 
strip. The manufacturers have in many cases overcome this problem simply by 
scrapping or culling the product formed at the splice and at least one product on 
either side of the splice leading to the abandonment of at least three products for 
each splice. This material is therefore waste leading to increased cost and in 
most cases the waste cannot be recycled leading to costs for disposal. It is also 
necessary to cull the splice in cases where the product is used in the health 
industry since any materials incorporated into a product of this type must be 
approved for such use to avoid any possibility of an unacceptable reaction by the 



user. 



It is one object of the present invention, therefore, to provide an 
improved product using a strip of this type and an improved method for forming 
the product and an improved package of the strip for use in forming the product. 

According to a first aspect of the invention there is provided a 
product comprising: 

a plurality of layers of sheet material at least a first layer and at 
least one second layer defined by a strip of material; 
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the layers being assembled in parallel overlying relationship to form 
a body in which the strip is covered by the first layer; 

the strip of material having a splice therein defined by two ends of 
the strip of material; 

the ends being held together by a plurality of yarn stitches passing 
through the strip of material and bridging the ends of the strip of material; 

wherein the splice is arranged such that the strip of material has a 
surface characteristic at the splice which is substantially equal to that at other 
locations thereon and is not compromised by the splice 

Preferably the ends of the strip at the splice are arranged in butting 
relationship without overlap and the ends are held in butting relationship by a 
plurality of yarn stitches passing through the strip of material and bridging the 
ends of the strip of material. 

Preferably the at least one first layer includes a top layer and a 
bottom layer and the at least one second layer is arranged between the top and 
bottom layers. 

Preferably the layers are assembled to form a body such that 
moisture can penetrate through the at least one first layer to access the second 
layer and wherein the characteristic of the second layer is defined by a response 
of the second layer to the moisture. 

Preferably the second layer is arranged for absorption of the 
moisture and wherein the second layer comprises a strip of a carrier material and 
an absorbent material carried thereby and wherein the splice is arranged such 
that the absorbent layer has a level of absorption at the splice which is 
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substantially equal to that at other locations thereon and is not compromised by 
the splice 

Preferably the carrier material comprises an air laid cellulosic 

material. 

Preferably the stitches define a first set of yarn portions bridging the 
splice on one side of the carrier material and a second set of yarn portions 
bridging the splice on an opposed side of the carrier material. 

Preferably the stitches define at least some yarn portions which 
bridge the butting ends and extend substantially at right angles to the butting 
ends 

Preferably the stitches define a first set of yam portions bridging the 
splice on one side of the material and a second set of yarn portions bridging the 
splice on an opposed side of the material, both the first and second set of yarn 
portions including at least some of the yarn portions which extend substantially at 
right angles to the butting ends. 

According to a second aspect of the invention there is provided a 
method of forming a product including a strip material comprising: 

forming a strip of a material; 

forming a plurality of longitudinally spaced splices in the strip of 

material; 

each splice being formed by: 

cutting two ends of the strip of material; 
bridging the two ends by a plurality of yarn stitches passing 
through the strip of material; 
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and moving the two ends to a position in which the ends are 
arranged in butting relationship without overlap; 

the ends being held when moved into the butting relationship by the 
plurality of yarn stitches; 

cutting the strip into strip portions some of which include one of the 
splices therein; 

and assembling each of the strip portions into a respective body 
including a plurality of layers of sheet material including the strip of material. 

Preferably at least some of the longitudinally spaced splices are 
formed when the strip is slit to strip width by taking two ends of the strip and 
splicing the ends across the width of the strip. 

Preferably at least some of the longitudinally spaced splices are 
formed by providing ends of two webs each having a width greater than that of 
the strip, splicing the ends of the webs across the width of the webs and slitting 
the webs into a plurality of side by side strips, the slitting being effected through 
the spliced ends at right angles to the ends. 

According to a third aspect of the invention there is provided a 
package a strip material comprising: 

a strip of a material; 

the strip of material being folded back and forth to form a plurality of 
overlying strip portions; 

the package having a width greater than a width of the strip; 

the strip of material being continuous and including at least one 
splice in the strip of material; 
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the splice being defined by two ends of the strip of material; 
the ends being held together by a plurality of yarn stitches passing 
through the strip of material and bridging the ends of the strip of material. 

Preferably the ends of the strip at the splice are arranged in butting 
relationship without overlap and wherein the ends are held in butting relationship 
by a plurality of yarn stitches passing through the strip of material and. bridging 
the butting ends of the strip of material. 

Preferably the strip has a first side edge, a second side edge, a first 
surface and a second surface; there is provided a plurality of stacks of the strip; 
in each stack the strip is repeatedly folded back and forth with the strip 
continuous through the stack between a bottom strip portion and a top strip 
portion so that the stack contains a plurality of folded overlying strip portions of 
the strip, with each strip portion being folded relative to one next adjacent strip 
portion about a first fold line transverse to the strip and relative to a second next 
adjacent strip portion about a second fold line transverse to the strip and spaced 
from the first fold line; the strip portions of each stack thus being arranged to form 
a plurality of first fold lines at one end of the stack and a plurality of second fold 
lines at an opposed end of the stack; the strip portions of each stack thus being 
arranged such that the first surface of each strip portion lies directly in contact 
with the first surface of one next adjacent portion and such that the second 
surface of each portion lies directly in contact with the second surface of the other 
next adjacent portion; the strip portions of each stack being arranged with the first 
side edges thereof lying directly on top of and aligned with the first side edges of 
others of the strip portions of the stack and with the second side edges thereof 



WO 99/59907 



PCT/CA99/00477 



9 

lying directly , on top of and aligned with the second side edges of others of the 
strip portions of the stack; the strip portions of each stack being arranged with the 
first and second surfaces thereof generally parallel to a top surface and a bottom 
surface of the stack; the plurality of stacks being arranged side by side with the 
side edges of the strip portions of each stack effectively immediately alongside 
the side edges of a next adjacent stack so that the stacks are free from 
intervening rigid container walls. 

One embodiment of the invention will now be described in 
conjunction with the accompanying drawings in which: 

Figure 1 is a top plan view of a product such as an absorbent pad 
according to the present invention. 

Figure 2 is a cross-sectional view along the lines 2-2 of figure 1 . 

Figure 3 is a bottom plan view of the pad of figure 1 showing the 
splice area only. 

Figure 4 is a cross-sectional view through the splice area of Figure 
3 prior to folding of the strips into the butting relationship of figure 3. 

Figure 5 is an cross-sectional view of the splice area of figure 4 
showing schematically the splicing head. 

Figure 6 is a schematic isometric illustration of the method for 
forming the pad of figure 1 . 

Figure 7 is an isometric view of a package as shown in figure 6 for 
use in supplying the strip. 

In the drawings like characters of reference indicate corresponding 
parts in the different figures. 
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The present invention is concerned with various types of products 
assembled from one or more strips and associated other layers. These are 
concerned primarily with feminine hygiene products and diapers where the 
absorption effect can be compromised but other types of products can also be 
included where the characteristics of the strip at the splice might otherwise be 
expected to be affected or compromised at the splice. 

Generally, absorption products of this type include a plurality of 
layers which are assembled by various different techniques including stitching, 
bonding and the like. Various different layers can be included particularly 
including an absorption layer which is generally formed from a carrier material 
which carries an absorption material such as a super absorption polymer. This 
layer is generally embedded between two or more covering layers so as to define 
a top layer and a bottom layer. At least one of the top and bottom layers is 
moisture permeable so as to allow access to the absorption layer. Additional 
layers may be included such as moisture impermeable or barrier layers, moisture 
acquisition or spreading layers, deodorant materials and the like. The present 
invention relates to all such absorption products. 

Thus one example is shown in Figures 1, 2 and 3 wherein there is 
provided a top layer 10, a bottom layer 11 and an intermediate absorption layer 
12. 

The absorption layer 12 is formed from a strip of the material having 
two side edges 13 and 14, an upper surface 15 and a bottom surface 16. The 
strip of material is formed from a carrier material within which is provided a 
suitable absorption material. 
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In general, the pads are formed in a row by assembling the various 
layers and by cutting the assembled strips of material to length and to a required 
shape so that the pads are formed end to end. 

It will be appreciated that the strip forming the absorbent layer is 
supplied in an elongate condition which is as long as possible so as to avoid 
splices between a tail end of one strip and a leading end of a next strip. 

Most of the products will therefore be formed from a portion of the 
strip which is totally free from a splice since the splices are infrequent. However 
one of the products is shown in the figures at which is provided a splice between 
a trailing end 17 of one strip and a leading end 18 of a next strip. 

As shown in Figures 1, 2 and 3, the splice is formed by butting the 
ends 19 and 20 of the strip so that there is no overlap at the butting ends. The 
butt is made as close as possible with little or no space between the butting ends. 

The butting ends are held in position by a plurality of stitches 21 
spanning the butting ends. Thus the stitches pass through holes 22 and 23 in the 
ends of the strip and span across the butting ends to hold those butting ends 
against movement away from each other or side to side. 

As shown in the enlarged view of Figure 3, the holes 22 and 23 are 
slightly offset and the stitches 21 on the top surface of the strip pass from one 
hole 22 across the butting ends to one of the holes 23 which is slightly offset. 
The stitches 24 on the underside of the strip pass across the butting ends on the 
opposite side from the stitches 21 and move from the hole 23 across to a next 
adjacent hole 22A. Two yarns pass from each hole to the next to form the stitch 
lines. A transverse stitch line 25 extends from one hole 23 to the next so that the 
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stitches are locked at the holes 23. Thus the stitches in effect wrap around the 
fabric strip portions at the butting line and the tension in the stitches prevents the 
movement of the butting ends. The material of the strip is relatively thick so that 
the butting ends are inhibited from forming an overlap by the frictional 
engagement of the butting ends. Side to side movement is prevented since it is 
necessary to increase the length of the stitches to accommodate such side to 
side movement. Movement away from each other of the butting ends is 
prevented by the stitches. 

The stitches extend substantially at right angles to the butting ends 
since the stitch holes are relatively close together and the stitch lines extend 
diagonally from a hole 22 to a hole 23 and back to the next adjacent hole 22. 

As the strip portions are butted at the edges 19 and 20, the area of 
the splice indicated at A defined between the stitch holes and across the butting 
ends has an absorption effect which is substantially equal to that of the remainder 
of the strip. The absorption is thus not in any way comprised by the presence of 
the stitches nor by the effects of the ends of the strip portions. The stitches are 
relatively small in comparison with the area involved and accordingly will allow 
the penetration of moisture to pass the stitches into the absorption layer. As the 
ends are butting, the moisture engages the top and bottom surfaces of the strip 
without in any way being affected by the presence of the butting ends. 

Contrary to prior art arrangements, therefore, where spliced 
sections of the strip including the completed pad must be discarded, the splices 
can be used in the formed pads and the formed pads are equal in operation. 
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A suitable device for forming spliced ends in the manner shown is 
manufactured and sold by Elcu Sud Impianti SRL of Milano Italy known as the 
AAT2000 Butt End Sewing Machine or the TC105 Butt End Sewing Machine. 
This machine is commercially available and the details of it are available to one 
skilled in the art so that the details of the machine are not described herein and 
the details of the stitches formed by the machine or also not described herein. 

For purposes of simple schematic illustration, the operation of the 
device is illustrated in Figures 4 and 5. In Figure 5, two ends 17 and 18 of the 
strip are brought together side by side so that ends 19A and 20A are 
approximately aligned. The sewing machine has a head 30 with projecting 
members 31 and 32 which surround a part of the ends 17 and 18. The head 30 
includes a cutting mechanism 33 and a stitching mechanism 34. The cutting 
mechanism cuts the ends 19 and 20 so that they are directly and accurately 
aligned and side by side. The stitching mechanism 34 forms a stitch which 
passes through punched holes 22 and 23 and wraps around the ends 19 and 20. 
Thus the sewing machine head 30 simultaneously effects a cutting action and a 
sewing action as the head is moved across the end portions of the strip. When 
the sewing action is complete, the end portions are moved apart as indicated by 
the arrows 36 thus moving the end portions each through an angle of 90° from a 
position in which the ends are adjacent and parallel to a position in which they 
are lying in a common plane with the ends 19 and 20 butting as shown in Figures 
1, 2 and 3. This movement requires that the stitch which wraps around the ends 
and through the holes to be fed through the holes so that the portion on the 
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outside surfaces of the ends is decreased in length while the portion between the 
inside surface of the ends is increased in length. 

The transverse stitch 25 holds the end of the stitch 24 in position at 
a top of the hole 23 while the stitch 21 is increased in length and the stitch 24 is 
reduced in length. 

The above process is a known process for which the above 
machine for which the above machine is provided. 

However the above machine has not been utilized for absorbent 
products of the type with which the present invention is concerned and is 
generally provided for attachment of fabrics. 

In order to achieve an effective splice in the above situation it is 
necessary to ensure that the ends are square to the length of the strip and that 
the cutting action is effected along a line at right angles to the strip. It is also 
necessary to ensure that the stitches are arranged at a distance sufficient from 
the ends of the strip to provide sufficient material to give the strength required to 
•accommodate the forces during handling of the strip. A distance of the order of 
0.25 to 0.4 inches is generally acceptable. 

Turning now to Figure 6, there is shown a method of forming the 
products of Figures 1, 2 and 3 which utilizes the packaging system shown and 
described in detail in the above identified PCT application. 

The packaging method described in those applications includes 
providing a web 40 of the absorbent layer on a supply roll 41 including a first 
supply roll and a second replacement supply roll. Thus the first supply roll 41 
supplies a web 42 having a trailing end 43 which is supplied when the first supply 
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roll 30 runs out. A leading end 44 of the second supply roll is then attached to 
the trailing end 43 of the first supply roll using the splicing technique described 
hereinbefore and the machine identified hereinbefore. Thus the finished splice 
across the width of the web includes the butting ends and the stitches previously 
described. 

The web is then fed through a slitting station 46 where the web is 
slit into a plurality of side by side strips 47. The slitting is effected through the 
splice indicated at 48 with the slitting knives passing at right angles to the butting 
ends at the splice so that each slit strip has a portion of the splice holding the end 
of the strip to the leading end of the next strip formed from the next web portion. 

The slit strips are fed side by side through a packaging head 50 to 
form a plurality of stacks of the strip indicated at 51 in the form of a rectangular 
package. The structure of this package is described in detail hereinafter. 

At the ends of the stacks there are further splices 52 which are 
formed at the strip width by taking the strip from one stack and splicing it to the 
strip of the next adjacent stack in the manner described in general in the above 
applications. The splicing technique instead of using conventional tapes to bond 
the strip portions together utilizes the above described technique and the above 
described stitches holding the butting ends of the strips together. Thus the 
finished package indicated at 53 when it is supplied to a second part of the 
process contains splices both from the web splicing technique and from the 
individual strip splicing technique. The strip is thus continuous through the 
package and is unfolded stack by stack through the package to be supplied to an 
assembling station 60 and a cutting station 61 where the strip is assembled with 
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further layers 62 and 63 and is cut to form the pads described hereinbefore and 
indicated at 70. The pads are packaged in a packaging station 71. 

The present invention has the advantage, therefore, that the 
particular technique for splicing allows the absorbent strip to retain its absorbency 
through the splice area without comprising the absorption effect so that the 
splices can be utilized in the finished product without the necessity for discarding 
finished pads at or on either side of the splice. 

When the strip is assembled into a product as described above, the 
strip is thus covered by at least one layer preferably including one or more top 
and bottom layers so that the strip itself is not visible by the end user. The strip 
has characteristics which are consistent over the surface and would be 
compromised if the surface were covered or partly obscured by any material. 
One example of such products is for use in moisture absorption such as for 
feminine hygiene products or diapers. The strip is thus formed of a layer of a 
moisture permeable material which carries an absorption powder or the like. The 
strip is a non-woven material or more particularly an air laid cellulosic material. 
Another end use in which the present construction is of advantage is in the 
moisture acquisition layer often used in such absorbent products where the layer 
acts to spread the moisture along the strip so that it is not concentrated in one 
area but instead can be absorbed by all areas of the absorbent strip. Other end 
uses of strips of this type can be found where the surface characteristics of the 
strip are usually compromised by conventional splices thus requiring culling of the 
strip portions containing splices. Filter layers have such characteristics. 
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Turning now to figure 7, an example of a package for supplying the 
strip is shown. The package comprises a generally rectangular body 100 
formed from a strip or sheet of a pliable material to be packaged and 
generally this material will be of a fibrous nature formed by woven or non- 
woven material although this is not essential to the package structure. The 
strip has a width greater than its thickness so as to define two generally flat 
surfaces and two side edges. The strip is preferably of constant width but 
not necessarily so. 

The strip has a leading end 112 and a trailing end 113 of the 
package and otherwise is continuous through the package. The package 
when oriented in its normal position for transportation or use as shown in 
Figure 7 has a top 1 1 4, a bottom 1 1 5, two sides 1 1 6 and 1 1 7 and two ends 
1 18 and 1 19. 

The package is formed by a plurality of stacks of strips. In the 
embodiments shown there are four stacks of the strip indicated respectively 
at 120, 121, 122 and 123. The stacks are parallel and directly side by side 
with no intervening elements. The stacks are parallel to the sides 116, 117. 
The package has end stacks 120 and 123 and a plurality (in this embodiment 
two) of intermediate stacks. 

The term "stack" as used herein is not intended to require that 
the stacks be vertical or that any particular orientation of the stacks is 
required. While the stacks are normally formed by placing the strips each on 
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top of the previous to form a generally upright stack, this is not essential to 
the construction. 

It will be appreciated that the dimensions of the package can of 
course be varied in accordance with the requirement so that the number of 
stacks, the length of each stack and the height of each stack can be varied 
within wide limits. 

Each stack of the strip comprises a plurality of portions of the 
strip which are laid on top of one another. Thus as shown in Figure 7 the 
portions are folded back and forth to form accordion folded sheets at 
respective end fold lines 125 and 126 so that the fold lines lie in a common 
vertical plane defining the ends 118 and 119 of the package. Each portion 
of the strip lies directly on top of the previous portion so that, with the strip 
being of constant width. The side edges of the strips of the stacks are 
therefore aligned and the side edges of the strips of the stacks are also 
aligned. 

Thus the package is formed by laying the portions each on top 
of the next from a bottom portion 129 up to a top portion 130 to form the 
stack. The package is thus formed from the plurality of stacks each of 
which has a length in the direction of the strip portions from which it is 
formed equal to that of the other stacks and therefore equal to that of the 
package; and the stacks are formed up to a common height which is 
therefore equal to the height of the package. 
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The package is wrapped with a flexible packaging material not 
shown preferably of heat sealable non-permeable plastics which 
encompasses the whole of the package. The packaging material is 
preferably formed as a bag which includes a base and sides with an open top 
to be closed and wrapped over the package and heat sealed. The package is 
compressed from the ends 1 14 and 1 1 5 to significantly reduce the height of 
the package and this compression causes air to be extracted or expelled from 
the package. The sealed bag is used in a vacuum packaging system to 
maintain the air outside the bag so that the air pressure outside the bag acts 
to maintain the package compressed in the height direction and maintains the 
stacks in contact side by side. The amount of compression and thus the 
amount of height reduction can be determined so as to minimize the volume 
of the package without interfering with the required loft of the product when 
withdrawn from the package. The package defined solely by the stacks and 
the sealed bag thus defines a free standing rigid structure. In this way the 
package structure avoids the necessity for rigid sides of a box or similar 
container so the package structure is stable due to the compression of the 
stacks to reduce the height of the stacks and due to the pressure of each 
stack against the sides of the next adjacent stacks. 

As shown in Figure 1, the top end strip portion 130 of each stack 
120 generally lays across the top of the stack and has the leading free end 144 at 
the end 18 which is draped down from the top 114 The end at the top of the 
stack 120 can be pulled out to form the leading end 112. 
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The bottom strip portion 129 includes a tail portion 145 which is 
pulled out from underneath the stack or is formed prior to the formation of the 
stack as a piece of the strip which hangs out from or beyond the side 18 of the 
package. 

It will be appreciated that the package structure is stationary and 
therefore readily available for leisurely splicing when it has been moved to the 
machine to be supplied. Splicing can therefore be effected after the 
transportation and while the package is awaiting unfolding or even while the first 
stack 120 is being unfolded. The positioning of the tails 145 upwardly along the 
side of the package to a position at the top of the package makes the tails readily 
available so that the packaging material previously described can remain in place 
with simply the top portion of the packaging material or bag opened or removed 
to allow access to the top portions 144 and the top end of the tail portions 145. 

As shown all of the tail portions 145 are arranged at the end 18 of 
the package. It is possible that alternate ones of the tail portions are arranged at 
opposite ends 1 18 and 1 19 so that for example the tail portions 145 of the stacks 
121 and 123 would be arranged at the end 119. 

The splicing is effected such that the surface A of each strip is 
attached to the surface A of the strip of the next adjacent stack and similarly the 
surfaces B are also connected. In some cases this is essential as the strip has 
different surface characteristics. In other cases, this may not be essential to the 
processing of the strip but in general this is a preferred arrangement to ensure 
that the strip is supplied in a consistent manner and to avoid twisting of the strip. 
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Splicing is effected in the manner described above to form the 
butting ends 19 and 20 and the connecting stitches 24 through holes 22. 

In order to ensure that the strip remains without twist as it is 
unfolded, it is necessary to twist the tail portion 145 in a direction which counters 
the twist which is introduced into the strip as unfolding transfers from stack 120 to 
stack 121. Careful analysis of the strips and the process of unfolding will show 
that the transfer from one stack to the next automatically introduces one turn of 
twist. It is necessary therefore to counter this turn of twist by a single turn 147 of 
twist applied to the tail portion prior to splicing at the splice 146. 

Preferably this turn of twist is applied at a first fold line at a top of a 
first portion and a second fold line at a bottom of a portion. The first fold line and 
the portion are aligned with the stack 20 and the fold line is arranged at an angle 
of 45° to the horizontal. This forms a horizontal portion of the strip which extends 
from the fold line to the fold line and is therefore in effect horizontal and at right 
angles to the normal vertical direction of the tail portion 45 and the portions. The 
first fold line causes the horizontal portion to lie outside of the vertical portion of 
the tail portion. The second fold line is arranged so that the vertical portion of the 
tail portion 45 is inside the horizontal portion. This arrangement introduces one 
turn of twist while minimising the length of the horizontal portion and providing a 
tidy arrangement which is aesthetically attractive and which limits the loose parts 
available of the tail portion 45 which could otherwise interfere and inter-entangle. 

The vertical portion of the tail portion 45 then extends vertically up 
the stack 21 to the splice 46, from which the portion 44 continues up the side of 
the stack 21 and onto the top of the stack 21 . 
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The horizontal portion is preferably arranged at or immediately 
adjacent the bottom of the stack 20 so that almost all of the tail portion 45 is 
supported by the stack 21 as the stack 20 is withdrawn. There is therefore little 
or no possibility for the tail portion 45 becoming entangled with the strip from the 
stack 20 as it is withdrawn and prior to the transfer from the bottom portion 29 
through the tail 45 to the top portion 44 of the stack 21 . 
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CLAIMS: 

1 . A product comprising: 

a plurality of layers of sheet material at least a first layer and at 
least one second layer defined by a strip of material; 

the layers being assembled in parallel overlying relationship to form 
a body in which the strip is covered by the first layer; 

the strip of material having a splice therein defined by two ends of 
the strip of material; 

the ends being held together by a plurality of yarn stitches passing 
through the strip of material and bridging the ends of the strip of material; 

wherein the splice is arranged such that the strip of material has a 
surface characteristic at the splice which is substantially equal to that at other 
locations thereon and is not compromised by the splice 

2. The product according to claims 1 wherein the ends of the 
strip at the splice are arranged in butting relationship without overlap and the 
ends are held in butting relationship by a plurality of yarn stitches passing through 
the strip of material and bridging the ends of the strip of material. 

3. . The product according to claim 2 wherein the stitches define 
at least some yarn portions which bridge the butting ends and extend 
substantially at right angles to the butting ends 

4. The product according to claim 1, 2 or 3 wherein the at least 
one first layer includes a top layer and a bottom layer and the at least one second 
layer is arranged between the top and bottom layers. 
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5. The product according to any preceding claim wherein the 
layers are assembled to form a body such that moisture can penetrate through 
the at least one first layer to access the second layer and wherein the 
characteristic of the second layer is defined by a response of the second layer to 
the moisture. 

6. The product according to claim 5 wherein the second layer is 
arranged for absorption of the moisture and wherein the second layer comprises 
a strip of a carrier material and an absorbent material carried thereby and 
wherein the splice is arranged such that the absorbent layer has a level of 
absorption at the splice which is substantially equal to that at other locations 
thereon and is not compromised by the splice 

7. The product according to claim 6 wherein the carrier material 
comprises an air laid cellulosic material. 

8. The product according to any preceding claim wherein the 
stitches define a first set of yarn portions bridging the splice on one side of the 
carrier material and a second set of yarn portions bridging the splice on an 
opposed side of the carrier material. 

9. A method of forming a product including a strip material 

comprising: 

forming a strip of a material; 

forming a plurality of longitudinally spaced splices in the strip of 

material; 

each splice being formed by: 

cutting two ends of the strip of material; 
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bridging the two ends by a plurality of yarn stitches passing 
through the strip of material; 

and moving the two ends to a position in which the ends are 
arranged in butting relationship without overlap; 

the ends being held when moved into the butting relationship by the 
plurality of yarn stitches; 

cutting the strip into strip portions some of which include one of the 
splices therein; 

and assembling each of the strip portions into a respective body 
including a plurality of layers of sheet material including the strip of material. 

10. The method according to claim 9 wherein the strip of material 
comprises a strip of a carrier material and an absorbent material carried thereby; 
wherein the layers are assembled to form the body such that moisture can 
penetrate through at least one of top and bottom layers to access the absorbent 
layer for absorption thereby and such that the absorbent layer of each body 
having a splice has a level of absorption at the splice which is substantially equal 
to that at other locations thereon and is not compromised by the splice. 

11. The method according to claim 10 wherein the carrier 
material comprises an air laid cellulosic material. 

12. The method according to claim 9, 10 or 11 wherein the 
stitches define a first set of yarn portions bridging the splice on one side of the 
strip of material and a second set of yarn portions bridging the splice on an 
opposed side of the strip of material. 
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13. The method according to claim 9, 10, 11 or 12 wherein the 
stitches define at least some yarn portions which bridge the butting ends and 
extend substantially at right angles to the butting ends 

14. The method according to claim 9, 10, 11, 12 or 13 wherein at 
least some of the longitudinally spaced splices are formed when the strip is slit to 
strip width by taking two ends of the strip and splicing the ends across the width 
of the strip. 

15. The method according to any one of claims 9 to 14 wherein 
at least some of the longitudinally spaced splices are formed by providing ends of 
two webs each having a width greater than that of the strip, splicing the ends of 
the webs across the width of the webs and slitting the webs into a plurality of side 
by side strips, the slitting being effected through the spliced ends at right angles 
to the ends. 

16. A package a strip material comprising: 
a strip of a material; 

the strip of material being folded back and forth to form a plurality of 
overlying strip portions; 

the package having a width greater than a width of the strip; 

the strip of material being continuous and including at least one 
splice in the strip of material; 

the splice being defined by two ends of the strip of material; 

the ends being held together by a plurality of yarn stitches passing 
through the strip of material and bridging the ends of the strip of material. 
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17. The package according to claim 16 wherein the ends of the 
strip at the splice are arranged in butting relationship without overlap and wherein 
the ends are held in butting relationship by a plurality of yarn stitches passing 
through the strip of material and bridging the butting ends of the strip of material. 

18. The package according to claim 16 or 17 wherein: 

the strip has a first side edge, a second side edge, a first surface 
and a second surface; 

there is provided a plurality of stacks of the strip; 

in each stack the strip is repeatedly folded back and forth with the 
strip continuous through the stack between a bottom strip portion and a top strip 
portion so that the stack contains a plurality of folded overlying strip portions of 
the strip, with each strip portion being folded relative to one next adjacent strip 
portion about a first fold line transverse to the strip and relative to a second next 
adjacent strip portion about a second fold line transverse to the strip and spaced 
from the first fold line; 

the strip portions of each stack thus being arranged to form a 
plurality of first fold lines at one end of the stack and a plurality of second fold 
lines at an opposed end of the stack; 

the strip portions of each stack thus being arranged such that the 
first surface of each strip portion lies directly in contact with the first surface of 
one next adjacent portion and such that the second surface of each portion lies 
directly in contact with the second surface of the other next adjacent portion; 

the strip portions of each stack being arranged with the first side 
edges thereof lying directly on top of and aligned with the first side edges of 
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others of the strip portions of the stack and with the second side edges thereof 
lying directly on top of and aligned with the second side edges of others of the 
strip portions of the stack; 

the strip portions of each stack being arranged with the first and 
second surfaces thereof generally parallel to a top surface and a bottom surface 
of the stack; 

the plurality of stacks being arranged side by side with the side 
edges of the strip portions of each stack effectively immediately alongside the 
side edges of a next adjacent stack so that the stacks are free from intervening 
rigid container walls. 

19. The package according to claim 16, 17 or 18 wherein the 
strip of material comprises a strip of a carrier material and an absorbent material 
carried thereby arranged such that the strip at the splice has a level of absorption 
which is substantially equal to that at other locations thereon and is not 
compromised by the splice. 

20. The package according to claim 19 wherein the carrier 
material comprises an air laid cellulosic material. 

21. The package according to any one of claims 16 to 20 
wherein the stitches define a first set of yarn portions bridging the splice on one 
side of the strip of material and a second set of yarn portions bridging the splice 
on an opposed side of the strip of material. 

22. The package according to any one of claims 16 to 21 
wherein the stitches define at least some yarn portions which bridge the butting 
ends and extend substantially at right angles to the butting ends 
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23. The package according to any one of claims 16 to 22 
wherein the stitches define a first set of yarn portions bridging the splice on one 
side of the carrier material and a second set of yarn portions bridging the splice 
on an opposed side of the carrier material, both the first and second set of yarn 
portions including at least some of the yarn portions which extend substantially at 
right angles to the butting ends. 
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